The occurrence of true decidual cells within the tunica albuginea of the ovary during pregnancy is a phenomenon reported in no other species but the human female. Patches of these cells are visible to the naked eye upon the ovarian surface at term. At the light microscope level, ovarian decidual cells share many histological features in common with uterine decidual cells (6) , although their ultrastructure has not been previously examined and correlated with that of uterine decidua. Ovarian decidua has been long, and perhaps erroneously, viewed as a pathological finding (14) and the frequency of its occurrence little appreciated. Sampling and examination by light and transmission electron microscopy of 30 ovarian biopsies excised in the last trimester of pregnancy has revealed the invariable presence of ovarian decidual tissue, 1 thus establishing these cells as a typical Herr, J. C. 1976. The ultrastructure of human ovarian decidual cells. Manuscript in preparation.
histological feature of the human ovary in late pregnancy. The functional significance of ovarian decidual cells remains enigmatic.
This paper reports a unique aspect of ovarian decidual cell ultrastructure: the presence of gap junctions between processes of the same cell. Gap junctions have been observed between the plasma membranes of closely apposed cells (intercellular gap junctions) in a wide variety of adult animal tissues (4, 8, 9) , in embryos (2, 15), 2 and between cells in culture (5, 11, 13) . Although direct evidence is still lacking, an extensive literature of circumstantial evidence implicates the gap junctions as the site of electrotonic coupling (I). Observations of gap junctions between portions of the same cell have been reported at least twice: be- THE JOURNAL OF CELL BIOLOGY -VOLUME 69, 1976 9 pages 495-501 tween areas of the plasmalemmae of human aortic smooth muscle cells (7) and between individual processes of mesangial and lacis cells from the rat kidney glomerulus (12) , both cell types being rich in microfilaments. Another intercellular junction, the desmosome, has been reported to occur between processes of the same chick epithelial cell in culture (10) .
MATERIALS AND METHODS
Ovarian biopsies were obtained from women after delivery by cesarean section and removal of the placenta at 36-40 wk of pregnancy. The biopsies were taken to include patches of decidua on the ovarian surface. Decidual patches appear to the naked eye as slightly elevated, cream-colored loci, circumscribed by a rich vascular network.
Ovarian biopsies were immediately immersed and diced in fixative at room temperature, Razor blade cuts normal to the ovarian cortex were made to isolate decidual tissue. Karnovsky's fixative was employed, containing: 2% glutaraldehyde, 2% formaldehyde (prepared from paraformaldehyde), 0.1 M phosphate buffer, pH 7.4. After immersion for 2-3 h, tissues were washed six times in the same buffer for 1 h and postfixed in 1% OsO4 for 1 h in the same buffer.
For several biopsies, lanthanum nitrate was added to a modified Karnovsky's fixative to clearly delineate the elements of gap junctions. A solution of 2.5% glutaraldehyde, 2% formaldehyde, and 1% lanthanum nitrate (K and K Laboratories, Plainview, N.Y.), in 0.1 M sodium cacodylate buffer, pH 7.4 was used. After fixation for 3 h, tissues were rinsed six times in cacodylate buffer and postfixed in 2% OsO4 in the same buffer for 2 h.
Tissues were rapidly dehydrated in a graded series of ethanols, placed in propylene oxide, and embedded in Epon 812. Thick (1 ~m) sections were cut with glass knives and stained with 1% methylene blue or 1% toluidine blue in 1% sodium borate. Areas of decidua were identified in thick sections, and then thin sections (silver to gold) were cut with a diamond knife on a Porter-Blum MT-2 ultramicrotome (DuPont Instruments, Sorvall Operations, Newtown, Conn.). Sections were stained with a 50% ethanol solution saturated with uranyl acetate followed by lead citrate (0.23 g in 50 ml 0.2% NaOH), and examined with a Philips 200 electron microscope.
RESULTS AND DISCUSSION
Numerous filopodial processes of varying diameter and length project from the surface of ovarian decidual cells, giving the cell a scalloped appearance. Such an ultrastructural image as seen in Fig.  1 is typical of the distal tips of large pseudopodia, where projections of cytoplasm are seen folding upon one another. Gap junctions are seen binding adjacent processes together (arrows). In Fig. 2 , where the tip of a pseudopodium abuts upon the basal lamina of the germinal epithelium, gap junctions are observed between filopodia.
More common in ovarian decidual tissue than these narrow filopodia are processes of a peduncular shape (Fig. 3) , which project through a 50-100-nm thick external lamina and which contain an electron-opaque, membrane-bounded secretory product within their expanded tips. This secretory product is seen free in the extracellular space in the form of granules 30-50 nm in diameter (Figs.  3 and 8) . Peduncles are observed surrounding, partially (Fig. 4) or entirely (Figs, 5 and 6 ), other processes with annular gap junctions binding the processes together. When viewed as a composite, Figs. 4, 5, and 6 suggest that one process fits within another as a peg and socket; the threedimensional structure of the gap junction is calyculate rather than macular in these cases.
Observations of ovarian decidual cells preserved with lanthanum in the fixative clearly confirm the presence of gap junctions. Hexagonal arrays with center-to-center subunit spacing 8 10 nm are evident in sections cut en face, and lanthum is observed trapped within the 2-4 nm gap between the membranes when seen in cross section (Figs. 7  and 8 ). It is important to note in Fig. 8 that gap junctions bind peduncles whose secretory granules are evidently being released into the extracellular space.
In this study, gap junctions were observed at the periphery of ovarian decidual cells in every biopsy examined. Fortuitous thin sections through the long axes of two adjacent cell processes have occurred in a dozen instances and confirm, unambiguously, that the gap junctions exist between processes arising from the same cell. Due to the tortuosity of the processes, the more common image (2 3 junctions/cell/section) is of gap junctions at the distal tips of processes seemingly unconnected to the cell soma (as in Figs. 3 and 8) . Usually a protuberance from the cell soma in the immediate vicinity of the process and a thickening of the plasmalemma where the section has passed obliquely through the membrane of the process are interpreted as indicating origin of a given process and thus that the gap junctions are indeed between processes of the same cell and not between processes of two different cells. Final clarification of the frequency of such gap junctions awaits morphometric and serial section analysis, which is beyond the scope of this communication. Although no intercellular gap junctions were observed in examination of some 400 micrographs, the possibility that they exist, as they do in mouse uterine decidua (3) , cannot be discounted.
It is generally accepted that gap junctions provide means for intercellular communication by ionic and molecular coupling. The value of ionic and molecular coupling between adjacent processes of the same cell via a gap junction is difficult to understand since cytoplasmic continuity already exists between them. The presence of gap junctions between peduncles which contain secretory product and are apparently releasing that product may indicate that these gap junctions play some role in coordinated merocrine secretion. In order to distinguish intercellular gap junctions from gap junctions occurring between processes of the same cell, it seems appropriate to ascribe to the latter the term, reflexive gap junctions.
SUMMARY
Adjacent processes on ovarian decidual cells were shown by electron microscopy to form gap junctions with one another. Micrographs of tissues preserved with lanthanum included in the fixative confirm the hexagonal array and 2-4 nm gap which characterize gap junctions. It is suggested that these gap junctions may play a role in the process of merocrine secretion from the peduncular processes of ovarian decidual cells. The term reflexive gap junction is introduced to describe gap junctions between adjacent processes from the same cell. FIGURE 7 Gap junctions cut both in cross section and en face at the periphery of an ovarian decidual cell. Hexagonal array is delineated by lanthanum deposits. Unstained. Scale: 0.25 am. x 89,700. 
